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METHOD FOR PARALLEL SEARCHING A LOOK-UP TABLE 
BACKGROUND OF THE INVENTION 
Technical Field of the Invention 

The present invention relates in general to methods for looking up values stored in 
a table and, in particular, to a method for searching values stored in a table by breaking the 
5 table into subtables. 



Description of Related Art 

The present invention is a method for looking up values in a table. However, 
because it is difficult to discuss the method of the present invention without a framework, 
the following description of related art focuses on ATM networks and VPI/VCI look-up 
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tables. It should be noted that the present invention may be applied to looking up other 
values in an ATM or other networks such as, for example, IP or peer-to-peer networks. 

An ATM network is composed of nodes, interfaces, links, and virtual resources, just 
like other network schemes. There are two types of ATM nodes: network nodes and 
5 customer premise nodes. Network nodes are located inside an ATM network, while 
customer premise nodes are located at the peripheries of an ATM network. Network nodes 
connect to each other or to customer premise nodes. Customer premise nodes connect to 
network nodes, to user interfaces, or to other types of networks. 

Nodes perform the switching and/or data transport functions within an ATM 

1 0 network. A data interface, or "switch," is located within each network or customer premise 
node. On network nodes, this interface is called the network node interface (NNI), and on 
customer premise nodes this interface is called the user network interface (UNI). UNIs are 
responsible for transferring data, while NNIs are responsible for both transferring data and 
providing signaling procedures to operate and control the ATM network. 

15 The NNI and UNI are connected to each other by physical links such as coaxial 

cables. The physical links are then electronically subdivided into virtual paths and virtual 
channels. Each physical link can carry multiple virtual paths, and each virtual path can carry 
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multiple virtual channels. In fact, up to 256 virtual paths can be defined for each physical 
link, and up to 65,536 virtual channels can be defined within each virtual path. 

Each virtual path and each virtual channel can be identified by a specific number. 
For the virtual path, this number is called the virtual path identifier (VPI); for the virtual 
5 channel, this number is called the virtual channel identifier (VCI). When combined, the 
VPI/VCI numeric identifier points to one and only one virtual channel in one and only one 
virtual path connected to a particular node. Though unique for a particular node, the 
VPI/VCI identifier may be used a second (or third, or fourth, etc.) time for other non- 
interconnected nodes within the same ATM network. 

1 0 The virtual channels in virtual paths on physical links are used to carry segments of 

user data called cells. Each cell contains a header section and a payload section. The entire 
cell can carry 53 bytes of information, with the header section carrying 5 bytes of 
information and the payload section carrying 48 bytes of information. Large blocks of user 
data are broken down to fit into the data-carrying area of the cell, but the payload section 

15 is 48 bytes long, even if the information carried within the payload section takes less than 
48 bytes of space. 
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The header section carries all the instructions a cell needs to travel from its 
origination location to its destination location. The instructions include, for example, data 
flow and data transfer information. The instructions also identify which virtual path and 
which virtual channel the cell must use when traveling from one node to another-i.e., the 
5 header stores VPI/VCI information. 

An ATM cell travels between nodes of an ATM network using a technique called 
label swapping. Because of timing, traffic, or congestion, when a cell changes physical links 
at nodes, the cell may also have to change virtual channels and/or virtual paths. If there is 
a change in the virtual channel and/or virtual path, the cell's VPI and/or VCI must also be 
10 changed so that the cell's VPI and VCI identify the correct virtual path and/or virtual 
channel carrying the cell 

To change the VPI/VCI stored in a cell, three sets of VPI/VCIs must be used: the 
actual incoming VPI/VCI stored in the cell, a tabulated incoming VPI/VCI stored in the 
node' s memory, and an outgoing VPI/V CI stored in the node' s memory and associated with 
15 the tabulated incoming VPI/VCI. When a switch is first initialized, a table is generated 
containing all the possible incoming VPI/VCIs and all the possible outgoing VPI/VCIs. 
Further, each tabulated incoming VPI/VCI is matched with an outgoing VPI/VCI This 
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table is stored in the node's memory. When a cell containing an actual incoming VPI/VCI 
arrives at the node, the actual incoming VPI/VCI is matched with a tabulated incoming 
VPI/VCI and a set of actions are performed related to the actual incoming VPI/VCI. The 
actions include, but are not limited to, swapping the actual incoming VPI/VCI with the 
5 outgoing VPI/VCI associated with the tabulated incoming VPI/VCI. 

There are three general methods of looking up the actual incoming VPI/VCI, 
matching, and then performing a set of actions related to the actual incoming VPI/VCI The 
first method uses the incoming VPI/VCI itself to address the table. Here, the VPI/VCI is 
entered into a function that maps the 28 bit value to a smaller value, with the value being 

10 smaller than 28. The table then has 2 n entries. Alternatively, the 28 bit value can be split 
into two or more values which are then used to address different tables. 

The second prior art way of looking up the actual incoming VPI/VCI, matching, and 
then performing an action related to the incoming VPI/VCI (such as replacing it with an 
outgoing VPI/VCI) is to simply search the entire VPI/VCI table. Here, the actual incoming 

1 5 VPI/VCI is compared with various tabulated incoming VPI/VCI values in the table. When 
the incoming VPI/VCI matches a tabulated incoming VPI/VCI in the table, an algorithm is 
used to perform an action including, but not limited to, swapping the incoming VPI/VCI 
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with an outgoing VPI/VCI, erasing the incoming VPI/VCI, or counting the incoming or 
outgoing VPI/VCI. 

A significant problem with the above-described methods is that they work well when 
web traffic is slow. However, the methods limit the number of cells passing through a 

5 switch if traffic increases. This is so because a switch has only a limited time-the time it 
takes for the switch to process the cell-to look up an outgoing VCI/VPI and perform the 
action needed to be performed. As the number of cells passing through the switch 
increases, the number of tabulated and outgoing VPI/VCI also increases, thereby making 
the table larger and larger. The increased number of cells also increases the number of look- 

1 0 ups per time period for both the existing table look-up methods described above. The larger 
table and the greater number of look-ups all decrease the available time for matching the 
incoming VPI/VCI with the outgoing VPI/VCI Thus, the time it takes to look up a 
corresponding VPI/VCI can bottleneck at the node. 

A third way for searching a numeric table solves the bottleneck problem but, at the 

1 5 same time, creates problems for other computing power related issues. The third way for 
searching table entries compares all the values in the table with the search term 
simultaneously. Since all the values in the table must be compared at the same time, this 
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third method requires a great deal of hardware/processing power. The hardware/processing 
power requirement then increases the cost of the ATM switch. Thus, a new method is 
needed to read a value in a table without increasing the hardware/processing power of the 
switch and will not be restricted by the amount of traffic at the switch. 
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SUMMARY OF THE INVENTION 

A technical advantage of the present method is that the method reduces the time 
needed to look up values in a table or the amount of simultaneous look-ups. 

Another technical advantage of the present method is that the method can increase 
5 the number of cells passing through a switch for a given time period and/or speeds up data 
transfer. 

Another technical advantage of the present method is that the method allows for 
faster searching of a table without having to increase the hardware/processing power. 

The present invention is a method for parallel searching for data stored in a table. 
10 The present invention searches the entire table by first breaking the larger table into a 
plurality of smaller subtables. The time period needed by the switch to process a cell 
determines the number of subtables needed. Thus, the number of subtables can change as 
the traffic flow per switch changes. 

Once the original table has been subdivided into subtables, all the subtables are 
15 searched simultaneously. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the method and apparatus of the present 
invention may be had by reference to the following detailed description when taken in 
conjunction with the accompanying drawings herein: 
5 FIGURE 1 is a graphical representation of an ATM data cell; 

FIGURE 2 is a portion of an ATM network; 

FIGURE 3 is a pictorial representation of the prior art method of searching a 
VPI/VCI routing table; and 

FIGURE 4 is a pictorial representation of the present invention using parallel 
1 0 subtable searching techniques. 
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DETAILED DESCRIPTION OF THE DRAWINGS 

The following is a detailed description of the present invention, a method to look 
up values in a table by first breaking the table into subtables. Though the present invention 
may be applied to any operation where looking up values in a table is required, for 
5 illustrative purposes, the description below focuses on looking up VPIs and VCIs in an 
ATM network. It should be understood that the present invention may be used to look up 
other values in ATM or any other type of network including, but not limited to, IP or peer- 
to-peer networks. 

FIGURE 1 is a pictorial representation of an ATM cell 10, used to transfer data in 
10 an ATM network. Cell 10 can be further subdivided into a header subsection 11 and a 
payload subsection 12. Cell 10 can store 53 bytes of information, with header 11 storing 
five bytes and payload 12 storing 48 bytes. 

Header 1 1 contains locations for storing seven different pieces of information. The 
generic flow control (GFC) location 13 is found at the beginning of header 11. The GFC 
1 5 location can store four bits of information. The GFC is optional, and if not used, the 4 bits 
may be used by the VP! The VPI location 14 is found next to the GFC location 13 and can 
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store eight bits of information; the VCI 15 location is found next to the VPI location 14, 
and can store sixteen bits of information. The payload type (PT) location 16 can store two 
bits of information and is found next to the VCI location 15. One bit of reserved space 17 
is found next to the PT location 16. The cell loss priority (CLP) location 1 8 also stores one 
5 bit of information and is found next to the reserved space 17 location. The header error 
check (HEC) location 19 is found next to the CLP location 18. HEC 19 can store eight bits 
of information and is the final element in header 11. 

Payload 12 is found behind header 1 1 . The data 20 transmitted by cell 10 is stored 
in the 48 bytes in payload 12. 

10 FIGURE 2 shows a plurality of nodes within a partial ATM network 30. It should 

be understood that the configuration and connections between the nodes in FIGURE 2 are 
used here as an example only. The nodes within actual ATM networks may be simpler or 
more complex than that shown in FIGURE 2. 

Partial ATM network 30 is composed of nodes 3 1, 32, 33, and 34. A virtual path 

15 35 connects node 3 1 to node 32. A virtual path 36 connects node 32 to node 33 . A virtual 
path 37 connects node 32 to node 34. While FIGURE 2 depicts only one virtual path 
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connecting the various nodes to each other, it should be understood that a plurality of 
virtual paths may exist between any two nodes of an ATM network. 

A plurality of virtual channels can exist within each virtual path. However, for 
illustrative purposes, FIGURE 2 only shows a limited number of virtual channels within 
5 each virtual path. In FIGURE 2, virtual channels 38 and 39 are located within virtual path 
35, virtual channel 40 is located within virtual path 36, and virtual channel 41 is located 
within virtual path 37. 

A switch is located at each ATM node. FIGURE 2 shows switch 42 located at node 
31, switch 43 located at node 32, switch 44 located at node 33, and switch 45 located at 
1 0 node 34. Switches 42, 43, 44, and 45 ensure cell 1 0 is transmitted from its origination node 
(not shown) to its destination node (not shown) by being properly routed from one virtual 
path and/or virtual channel to another virtual path and/or virtual channel between the nodes. 

When a connection for transmitting data is established between an origination node 
(not shown) and a destination node (not shown), each node in the pathway the data is to 
1 5 travel is identified, along with each virtual channel and each virtual path. Since the data may 
travel on different virtual paths and different virtual channels between nodes, each node 
contains a table 46 (FIGURE 3) in its memory that matches the VPI and VCI of the 
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incoming cell 10 with an outgoing VPI and VCI and/or other related data. The table 46 is 
set up when the switch is first initialized. 

It should be noted that table 46 may have separate sections within the larger table 
for VPI and VCI or may be one table storing a combined VPI/VCI pair. For illustrative 
5 purposes only, the following description of both the prior art method and the present 
invention assumes the numbers are stored in the table as a combined VPI/VCI pair. It 
should be understood, however, that the present invention may also be used when the VPI 
and the VCI are looked up separately. 

When cell 10 travels from node 3 1 to node 33, cell 10 is first assigned a VPI and a 
10 VCI As an example, cell 10 has a VPI of number "35" and a VCI of number "38," each 
corresponding with the virtual path and virtual channel cell 10 is to travel. The VPI 
identifier "35" is stored in VPI memory location 14, and the VCI identifier "38" is stored 
in VCI memory location 15. Cell 10 is then sent from node 3 1 to node 32 on virtual path 
35 and virtual channel 38. Node 32 recognizes the VPI identifier "35" and the VCI 
1 5 identifier "38" as an incoming VPI/VCI pair. 

In order for cell 10 to pass from node 32 to node 33, there must be a change in 
virtual path as well as a change in virtual channel. FIGURE 2 shows the virtual path 
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changes from 35 to 36, and the virtual channel changes from 38 to 40. Node 32 reads the 
incoming VPI/ VCI, matches the incoming VPI/VCI with an outgoing VPI/VCI within node 
32' s memory, and swaps the incoming VPI/VCI in VPI memory location 14 and VCI 
memory location 15 with the matching VPI/VCI 

5 FIGURE 3 shows a prior art method of reading an actual incoming VPI/VCI, 

matching the actual incoming VPI/VCI with a tabulated incoming VPI/VCI stored in node 
32's memory, locating the outgoing VPI/VCI associated with the tabulated incoming 
VPI/VCI, and performing a number of functions related to the outgoing VPI/VCI, 
including, but not limited to, replacing the actual incoming VPI/VCI in VPI memory 

10 location 14 and VCI memory location 15 with the outgoing VPI/VCI It should be 
understood that the prior art method described below is used as an example only and thus 
the exact method for reading, comparing, and swapping the VPI/VCI information is 
unimportant so long as the tabulated incoming VPI/VCIs and their associated outgoing 
VPI/VCI are stored in one table. 

1 5 FIGURE 3 shows table 46 which contains tabulated incoming VPI/VCIs along with 

their associated outgoing VPI/VCIs. Table 46 may be stored as a matrix having / number 
of cell compartments. To initiate the comparing and swapping steps, counter 50 first 



Dallas2 700270 v 1, 34651 00404USPT 



14 



Patent Application 
Docket #34651-00404USPT 
EED98179 

generates a number j, where j < i. The number j is then used as a pointer which points to 
a cell compartment in table 46, where a tabulated incoming VPI/VCI is stored along with 
its associated outgoing VPI/VCI. The tabulated incoming VPI/VCI at location j is then 
compared with the actual incoming VPI/VCI at comparator 5 1 . If the tabulated incoming 

5 VPI/VCI does not match the actual incoming VPI/VCI, then; is changed to another 
number, for example j + 1, and a tabulated incoming VPI/VCI at location; + 1 is compared 
with the actual incoming VPI/VCI. This step is repeated until the actual incoming VPI/VCI 
matches a tabulated incoming VPI/VCI. When the tabulated incoming VPI/VCI matches 
the actual incoming VPI/VCI, then the outgoing VPI/VCI information associated with the 

10 tabulated incoming VPI/VCI is passed to match decoder/selector 52. At match 
decoder/selector 52, the outgoing VPI/VCI information in cell/ is swapped with (or another 
predetermined action is performed) the actual incoming VPI/VCI information so that VPI 
location 14 and VCI location 15 of cell 10 now stores the outgoing VPI/VCI. Cell 10 is 
then sent to node 33 on the virtual path and virtual channel identified by the outgoing VPI 

15 and VCI. 

FIGURE 4 is a pictorial representation of an embodiment of the present invention. 
Generally, the present invention is a method of breaking down a large table 60 containing 
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tabulated information into a plurality of subtables 6 1 having the same information and then 
searching through the plurality of subtables 61 to locate a specific piece of tabulated 
information. A detailed method for accomplishing the above method is disclosed below. 
It should be understood that the detailed method is disclosed as an example only and that 

5 various alternate methods can be used for reading a first piece of data, comparing this first 
piece of data with a second piece of data, and-if the first piece of data matches the second 
piece of data-performing a desired action, including, but not limited to, swapping, 
modifying, or removing the VPI/VCI information and/or swapping, modifying, or removing 
data sets associated with the VPI/VCI. For ease of description, the following detailed 

1 0 description will discuss swapping the VPI/VCI only. It should be readily apparent to those 
skilled in the art that the present method can easily be modified to perform other actions 
such as modifying or removing VPI/VCI information or data sets associated with the 
information. 

As shown in FIGURE 4, table 60 is a matrix having n number of cell compartments, 
15 with each cell compartment storing a tabulated incoming VPI/VCI and its associated 
outgoing VPI/VCI. Counter 62 generates a number P, where P < n. P is used as a pointer 
pointing to each cell compartment in table 60. As P points from the first cell compartment 
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in table 60 to the nth cell compartment in table 60, tabulated incoming VPI/VCI and its 
associated outgoing VPI/VCI are copied to subtables number 1 through Each subtable 
is a matrix containing m number of cells for storing tabulated incoming VPI/VCIs and their 
associated outgoing VPI/VCIs. The number of subtables, K, is found using the following 
5 equation: 




where t is the time it takes for a node, for example node 32, to process cell 1 0. The number 
m is determined using the following equation: 

n n 
10 x= — , where if the remainder of — is 0, then m = x; 
K K 

n 

if the remainder of — is not 0, then m is the next larger integer to x 
K 

Note if— is a power of 2, for example 2 P , and Q bits are necessary to address K subtables, 
then all subtables can be addressed as one table with P+Q address bits. 
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K does not have to be recalculated for every cell 10 that passes through node 32. 
As can be seen above, K is inversely related to t so that K increases when t decreases. Thus, 
the number of subtables should only be recalculated and a new set of subtables 61 built 
when the amount of data transfer per time unit increases above a preset criteria for a 

5 particular node. 

Once subtables 61 have been built, a second pointer, r, is generated where r < m. 
Pointer r is used to simultaneously point to one cell compartment within each subtable 
lthrough K. The tabulated incoming VPI/VCIs stored within each cell compartment of 
subtables lthrough K are simultaneously compared with the actual incoming VPI/VCI at 

1 0 comparator 63 . The algorithm used to compare the tabulated incoming VPI/VCIs with the 
actual incoming VPI/VCI can be any algorithm known in the art of numeric comparison 
algorithms. If none of the tabulated incoming VPI/VCIs stored in cell compartments r of 
subtables 1 through K matches the actual incoming VPI/VCI, then r is changed to, for 
example r+1 , and the comparison process is repeated. If, however, the tabulated incoming 

15 VPI/VCI in one of the cell compartments r of subtables lthrough K matches the actual 
incoming VPI/VCI, then the outgoing VPI/VCI associated with the matched tabulated 
incoming VPI/VCI is passed to match decoder/selector 64. At this point, counter 62 can, 
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but needs not be, stopped. Match decoder/selector 64 replaces the actual incoming 
VPI/VCI stored in VPI location 14 and VCI location 1 5 with the outgoing VPI/VCI and/or 
takes other specific actions related to the incoming VPI/VCI, such as modifying or 
removing the incoming VPI/VCI. The algorithm used to swap the actual incoming 
5 VPI/VCI with the outgoing VPI/VCI may be any algorithm known in the art of number 
swapping algorithms. 

After swapping the actual incoming VPI and VCI with the outgoing VPI/VCI, cell 
10 is passed to node 33 on the virtual path and the virtual channel specified by the outgoing 
VPI and VCI 

10 There may be cases in which it is acceptable that the probability for finding a 

matching entry is below 100%. If so, then only a portion of each subtable - for example, 
80% of each table - will be searched. If the actual incoming VPI/VCI cannot be matched 
with a tabulated incoming VPI/VCI located within, for example, the 80% of the subtables, 
various other methods for processing the cell known in the art can be used. For example, 

15 the actual VPI/VCI may be stored in computer memory and searched later in the 20% of 
each subtable not yet searched, when the amount of data transfer per frame unit decreases. 
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There may also be cases where cell processing time / changes but the number of 
subtables need not be recalculated. Sometimes, the cell processing time varies only by a 
small increment such as, for example, 2-3 time units. Rather than recalculating the 
subtables, the cell processing time t can be delayed (or additional delay removed) rather than 
5 having to recalculate the subtables. Note the method for splitting the table in subtables 
remains the same except t is selected so that either the subtables need not be recalculated 
or the splitting of the main table into subtables can be optimized. 

Although a preferred embodiment of the method and apparatus of the present 
invention has been illustrated in the accompanying Drawings and described in the foregoing 
10 Detailed Description, it will be understood that the invention is not limited to the 
embodiment disclosed, but is capable of numerous rearrangements, modifications and 
substitutions without departing from the spirit of the invention as set forth and defined by 
the following claims. 
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We claim: 

1 1. A method for searching a first table, comprising the steps of: 

2 storing a first value in a computer memory location; 

3 constructing a plurality of subtables by dividing said first table into said plurality of 

4 subtables; 

5 searching said plurality of subtables simultaneously to match said first value with a 

6 second value, said second value located in one of said plurality of subtables; and 

7 performing an operation on said first value based on the identity of said second 

8 value. 

9 2. The method of Claim 1, wherein said operation replaces said first value in said 

10 computer memory location with a third value associated with said second value. 

11 3. The method of Claim 1, wherein said operation modifies said first value in said 

1 2 computer memory location. 
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1 4. The method of Claim 1 ? wherein said operation modifies a data set associated with 

2 said first value in said computer memory location. 

3 5. The method of Claim 1, wherein said operation removes said first value from said 

4 computer memory location. 

5 6. The method of Claim 1 s wherein said first value is selected from a group comprising 

6 a VPI 5 a VCI, or a VPI/VCI pair. 

7 7. The method of Claim 1, wherein said second value is selected from a group 

8 comprising a VPI, a VCI, or a VPI/VCI pair. 

9 8. The method Of Claim 1, wherein said third value is selected from a group 
10 comprising a VPI, a VCI, or a VPI/VCI pair. 
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1 9. A method for conveying a data packet from a first node to a second node 

2 comprising the steps of: 

3 reading a first VPI and a first VCI from said data packet at said first node; 

4 storing said first VPI and said first VCI in a computer memory location, 

5 simultaneously searching for a second VPI and a second VCI in parallel in a plurality 

6 of subtables, one subtable in said plurality of subtables containing said second VPI, and said 

7 second VCI matching said first VPI and said first VCI; 

8 replacing said first VPI and said first VCI in said data packet with a third VPI and 

9 a third VCI, said third VPI and said third VCI associated with said second VPI and said 

10 second VCI; and 

1 1 conveying said data packet to said second node. 

12 10. The method of Claim 9, further comprising the steps of: 

1 3 storing said first VPI and said first VCI as a first VP I/VCI pair, storing said second 

14 VPI and said second VCI as a second VPI/ VCI pair, and storing said third VPI and said 

1 5 third VCI as a third VPI/VCI. 
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1 11. The method of Claim 9, wherein said plurality of subtables are constructed by 

2 dividing a first table, said first table containing said second VPI and said second VCI and 

3 said third VPI and said third VCI associated with said second VPI and said second VCI 

4 12. The method of Claim 11, wherein said first VPI and said first VCI are stored as a 

5 first VPI/VCI pair, said second VPI and said second VCI are stored as a second VPI/VCI 

6 pair, and said third VPI and said third VCI are stored as a third VPI/VCI pair. 

7 13. The method of Claim 11, wherein the number of said plurality of subtables is 

8 determined by dividing a number of entries in said first table by a value representing the time 

9 it takes for said data packet to pass through said first node. 
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1 14. An ATM network, comprising: 

2 a plurality of customer premise nodes, 

3 a plurality of network nodes; 

4 a plurality of physical links connecting said customer premise nodes to said network 

5 nodes; and 

6 at least one data packet transmitted through a plurality of physical links between said 

7 plurality of customer premise nodes and said plurality of network nodes, said data packet 

8 including a first VPI and a first VCI, said first VPI and said first VCI replaced by a second 

9 VPI and a second VCI when said data packet travels through a first network node in said 

1 0 plurality of network nodes, said second VPI and said second VCI determined by searching 

11 a plurality of subtables in parallel, with one subtable in said plurality of subtables containing 

12 a third VPI and a third VCI associated with said second VPI and said second VCI, said third 

1 3 VPI and said third VCI matching said first VPI and said first VCL 
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1 15. The ATM network of Claim 1 4, wherein said first VPI and said first VCI are stored 

2 as a first VPI/VCI pair, said second VPI and said second VCI are stored as a second 

3 VPI/VCI pair, and said third VPI and said third VCI are stored as a third VPI/VCI pair. 

4 16. The ATM network of Claim 1 4, wherein said plurality of subtables are constructed 

5 by dividing up a first table containing a third VPI and a third VCI associated with said 

6 second VPI and said second VCI, said third VPI and said third VCI matching said first VPI 

7 and said first VCI. 

8 1 7. The ATM network of Claim 1 6, wherein said first VPI and said first VCI are stored 

9 as a first VPI/VCI pair, said second VPI and said second VCI are stored as a second 

10 VPI/VCI pair, and said third VPI and said third VCI are stored as a third VPI/VCI pair. 

11 18. The ATM network of Claim 1 6, wherein the number of said plurality of subtables 

12 is obtained by the number of entries in said first table divided by a value representing the 

13 time it takes said data packet to travel through said first network node in said plurality of 

14 network nodes. 
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METHOD FOR PARALLEL SEARCHING IN VPI/VCI LOOK-UP TABLE 
ABSTRACT OF THE DISCLOSURE 
A method and system are disclosed for parallel searching a table by first breaking 
the larger table into a plurality of smaller subtables. Once the larger table has been 
5 subdivided into subtables, all the subtables are searched simultaneously (in parallel). When 
a match is detected, a predetermined operation is performed. 
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RULES 63 AND 67 (37 C.F.R. 1.63 and 1.67) 
DECLARATION AND POWER OF ATTORNEY 

FOR UTILITY/DESIGN/CIP/PCT NATIONAL APPLICATIONS 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name; and 

I believe that I am the original, first and sole inventor (if only one name is listed below) or 
an original, first and joint inventor (if plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention entitled: METHOD FOR PARALLEL 
SEARCHING A LOOK-UP TABLE, the specification of which: (mark only one) 



!T X (a) 


is attached hereto. 




f (b) 


was filed on as Application Serial No. 


and was 




amended on (if applicable) 




il (c) 


was filed as PCT International Application No. PCT/ 


on and 




was amended on (if applicable). 




r (d> 


was filed on as Application Serial No. 


and was 




issued a Notice of Allowance on 




5 (e) 


was filed on and bearing attorney docket number 





I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims as amended by any amendment referred to above or as allowed 
as indicated above. 



I acknowledge the duty to disclose all information known to me to be material to the 
patentability of this application as defined in 37 CFR § 1 .56. If this is a continuation-in-part (CIP) 
application, insofar as the subject matter of each of the claims of this application is not disclosed 
in the prior United States application in the manner provided by the first paragraph of 35 U.S. C. 
§ 1 12, 1 acknowledge the duty to disclose to the Office all information known to me to be material 
to patentability of the application as defined in 37 CFR § 1.56 which became available between 
the filing date of the prior application and the national or PCT international filing date of this CIP 
application. 

I hereby claim foreign priority benefits under 35 U.S.C. § 119/365 of any foreign 
application(s) for patent or inventor's certificate listed below and have also identified below any 
foreign application for patent or inventor's certificate filed by me or my assignee disclosing the 
subject matter claimed in this application and having a filing date (1) before that of the application 
on which my priority is claimed or, (2) if no priority is claimed, before the filing date of this 
application: 
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STEVEN R. GREENFIELD, Reg. No. 38,166 

J. PAT HEPTIG, Reg. No. 40,643 

SHARON A. ISRAEL, Reg. No. 41,867 

JOHN R. KIRK JR., Reg. No. 24,477 

PAUL R. KITCH, Reg. No. 38,206 

TIMOTHY M. KOWALSKI, Reg. No. 44,192 

HSIN-WEI LUANG, Reg. No. 44,213 

JAMES F. LEA III, Reg. No. 41,143 

ROBERT W. MASON, Reg. No. 42,848 

ROGER L. MAXWELL, Reg. No. 31,855 

ROBERT A. McFALL, Reg. No. 28,968 

LISA H. MEYERHOFF, Reg. No. 36,869 

STANLEY R. MOORE, Reg. No. 26,958 

RICHARD J. MOURA, Reg. No. 34,883 
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P. WESTON MUSSELMAN JR. Reg. No. 31,644 

DANIEL G. NGUYEN, Reg. No. 42,933 

SPENCER C. PATTERSON, Reg. No. 43,849 



RUSSELL N. RIPPAMONTI, Reg. No. 39,521 
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HOLLY L. RUDNICK, Reg. No. 43,065 
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all of the firm of JENKENS & GILCHRIST, P.C., 3200 Fountain Place, 1445 Ross Avenue, 
Dallas, Texas 75202-2799, as my attorneys and/or agents, with full power of substitution and 
revocation, to prosecute this application, provisionals thereof , continuations, continuations-in-part, 
divisional, appeals, reissues, substitutions, and extensions thereof and to transact all business in 
the United States Patent and Trademark Office connected therewith, to appoint any individuals 
under an associate power of attorney and to file and prosecute any international patent application 
filed thereon before any international authorities, and I hereby authorize them to act and rely on 
instructions from and communicate directly with the person/assignee/attorney/firm/organization 
who/which first sent this case to them and by whom/which I hereby declare that I have consented 
after full disclosure to be represented unless/until I instruct them in writing to the contrary. 
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Please address all correspondence and direct all telephone calls to: 

Hsin-Wei Luang 
Jenkens & Gilchrist, P.C. 
3200 Fountain Place 
1445 Ross Avenue 
Dallas, Texas 75202-2799 
214/855-4736 
214/855-4300 (fax) 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 
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